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Social spiders
Duncan E. Jackson
What are social spiders? 
We tend to think of spiders 
as aggressive loners, who are 
happier to eat their siblings 
rather than live alongside them, 
but a few hundred of the 38,000 
described spider species have 
truly gregarious lifestyles. At 
the last count only 26 of these 
were regarded as non-territorial, 
permanently social species 
living in shared webs (Figure 1), 
whilst dozens form colonies of 
contiguous, but independent 
webs that can be permanent or 
temporary aggregations. Colony 
size ranges from a handful to 
tens of thousands. 
Where do they live? Spider 
sociality is widespread and 
generally considered to have 
evolved independently in Africa, 
Asia, Australasia, the Americas 
and Middle East. Permanently 
social species are suggested to 
be phylogenetically apical rather 
than basal. They are often locally 
abundant. When Darwin arrived 
in Brazil he was surprised to 
observe widespread gregarious 
habits in the usually ‘bloodthirsty 
and solitary’ spiders he found 
there.
Fortunately for the 30% of 
people who fear spiders these colonies are sessile, unlike those 
depicted in Arachnophobia, 
although the 20 cm (leg-span) 
spiders starring in that movie 
were actually social huntsman 
spiders (Delena cancerides) from 
Australia. 
What do spiders do that is 
social? A broad spectrum of 
social behaviour is found in 
spiders. Adults and spiderlings 
live together in aggregations 
where they cooperate in 
web- building, prey capture 
(Figure 2) and brood rearing. 
There is an overlap of 
generations, but the reproductive 
division of labour characteristic 
of the eusociality found in 
ants, bees, wasps and termites 
is largely absent. Eusociality 
has only been claimed for one 
species, Anelosimus eximius, 
in which a large proportion of 
females are never inseminated 
and so remain in the nest 
only as helpers; effectively 
a non- reproducing worker 
caste. Division of labour is not 
a prominent feature of spider 
societies either, except that in 
some species larger individuals 
preferentially carry prey to 
the main nest, while males 
contribute little to nest building 
or prey capture. 
If the males do so little 
aren’t they a burden on their 
groups? Social spiders have a 
highly skewed sex ratio, where 
only 8–17% of the colony is 
male. The source of this skew 
is unknown, but because sex is Figure 1. Colonies of the 
social spider Stegodyphus 
dumicola, in Namibia.
The dense silk nests can 
contain several hundred 
spiders and are intercon-
nected with prey capture 
webs. (Photograph: Trine 
Bilde.)
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spiders it has been speculated 
that there may be some 
mechanism for sperm sorting. 
The sex ratio is identically 
skewed within egg sacs, 
hatchlings and adults despite 
the fact that spermatids with and 
without sex chromosomes are 
found in equal numbers in the 
final stage of spermatogenesis. 
However, environmental factors 
could influence the sex ratio.
What benefits do spiders 
get from sociality? The 
greatest benefits are in terms 
of enhanced foraging success. 
Spiders cooperate to capture 
much larger prey then they 
could manage alone. Groups 
can overwhelm prey ten times 
their own bodyweight compared 
to only two times on their own. 
They also benefit from shared 
web-spinning efforts and the 
high local density of webs 
makes for more effective prey 
capture. Large webs also provide 
better shelter and protection 
from predators. Stegodyphus 
dumicola produce copious 
amounts of sticky silk to defend 
themselves from frequent 
attacks by arboreal ants, but 
only large groups can sustain 
defensive silk production in the 
long-term. There is a critical 
colony size at which spider 
sociality becomes beneficial and 
for some species sociality is only 
a transient part of their lifestyle, 
one only adopted when food is 
abundant.
What are the costs? When 
colonies exceed a threshold 
size individual reproductive 
success declines, because of 
competition for limited food. 
Bigger colonies also suffer much 
more from parasitism, especially 
wasp parasitoids in the brood. 
Dry, hot climates are more 
favourable to spider sociality, 
because wet nests favour the 
growth of contagious fungal 
pathogens. One Indian species, 
Stegodyphus sarasinorum, has 
overcome that particular problem 
with a clever nest design 
incorporating a thick silken roof 
that protects from monsoon 
rains. Figure 2. A small group of Stegodyphus dumicola individuals cooperatively foraging on 
a grasshopper. (Photograph: Trine Bilde.)Do social spiders recognise 
their kin? In general they don’t 
and social spiders will happily 
accept unrelated immigrants 
into their groups, because 
increased colony size enhances 
colony survival. However, when 
starvation conditions were 
enforced on a social crab spider, 
Diaea ergandros, juveniles 
preferentially ate the unrelated 
outsiders first. Sub-adult females 
cannibalised unrelated female 
outsiders too, but consumed 
their own brothers in preference 
to immigrant males, possibly 
to maximise out-breeding 
opportunities.
If these colonies are 
self- contained how do they 
avoid inbreeding? They don’t. 
The evolution to sociality in 
spiders has involved a transition 
from out-breeding to regular 
inbreeding. In all cases where 
the population structure has 
been examined colonies have 
been found to be inbred, with 
between-group migration being 
a rare event. Consecutive 
generations occupy and expand 
the same nest, although some 
species are known to emigrate 
en masse when conditions are 
unfavourable. 
But isn’t inbreeding a bad 
thing? It is, because the 
offspring of close relatives should suffer from inbreeding 
depression — a reduced 
fitness due to heterosis and 
the expression of deleterious 
recessive alleles inherited 
from both parents. Most social 
organisms avoid inbreeding by 
pre-mating dispersal. Inbreeding 
is what makes spider sociality 
an ‘evolutionary dead-end’ in 
the opinion of some researchers. 
However, recent studies suggest 
that sociality provides a buffer 
against the effects of inbreeding 
depression in social spiders. 
Inbreeding was artificially 
imposed on colonies of 
sub- social spiders (Anelosimus 
jucundus), where sociality occurs 
only in the early stages of life. 
Inbreeding depression was 
only evident in spiders raised 
to maturity through a period of 
solitary living. Number of siblings 
and continued presence of the 
mother were more powerful 
predictors of fitness during the 
social phase than a history of 
inbreeding. 
Does that mean inbreeding 
is good? No, because social 
spider colonies suffer a very 
high failure rate. ‘Spider plagues’ 
and local colony extinctions are 
commonplace, affecting 20–70% 
of colonies per generation in 
the case of Anelosimus eximius. 
Many factors could contribute 
to colony extinctions, but low 
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called a rookery. In both species, 
this territory (or micro-territory) 
is usually occupied for life. 
Once the juveniles become fully 
independent, they leave the natal 
area and sometimes join other 
juveniles to form ‘teenage’ gangs 
of vagrants. This behaviour has 
been well documented for ravens 
capitalising on food bonanzas. 
Whilst raven pairs remain in 
their territory, rook pairs range 
alone until later in the year 
when they join massive winter 
roosts containing thousands of 
individuals. This social variation 
in rooks, as well as other colonial 
corvids such as pinyon jays, is 
suggestive of the fission–fusion 
societies of chimpanzees, 
dolphins and spider monkeys. 
Indeed, seasonal changes 
in pinyon flock composition 
are even more complex, 
demonstrating higher levels of 
fission–fusion as jays dispersing 
from neighbouring colonies will 
join other flocks. Whilst juvenile 
ravens and rooks form gangs 
themselves after leaving their 
parent’s territory, pinyon jay 
offspring form crèches with the 
offspring of other adults. These 
crèches are fed and protected 
by a subset of adults whilst 
others go off to forage, which 
probably has had a significant 
effect on their later socialization. 
So one of the hallmarks of 
corvid sociality is behavioural 
flexibility, and consequently there 
is considerable variation not 
only between species but within 
a species, because of seasonal 
and ontogenetic changes in 
the size and composition of the 
social network. 
Perhaps the classic case of 
corvid sociality is the communal 
cooperative breeding of the 
Florida scrub-jay. In this system, 
there are small family groups 
rather than a large colony. The 
young are raised not only by the 
parents, but also by non-breeding 
relatives, called ‘helpers at the 
nest’. Such helpers aid in feeding 
the offspring, but also help in 
defending the nest and keep a 
look out for predators. Helping 
appears to be highly dependent 
on environmental conditions, 
and is consequently found in 
sparse habitats where there are 
The social life of 
corvids
Nicola S. Clayton1 and  
Nathan J. Emery2
Of the 120 species of birds in 
the corvid family, which includes 
the crows, ravens, magpies 
and jays, the bare-faced rook 
is perhaps the most social of 
them all. At a rookery in Norfolk, 
for example, winter roosts can 
number up to 60,000 individuals. 
The name for a congregation 
of rooks is a ‘parliament’. In 
English folklore, parliament is an 
apt name for rook justice, as it 
is said that rooks form a circle 
around a wrongdoer producing 
a cacophony of calls and caws 
which can go on for hours until 
the offender is either attacked 
and killed or released to live 
another day. Although only 
fiction, such tales reflect their 
canny reputation as thieves and 
tricksters, as well as possessors 
of great wisdom.
Like most birds, corvids are 
monogamous, and the core unit 
is therefore the mated pair. This 
pair bond is typically for life, 
and the pair remains together 
throughout the year. For example, 
rooks and ravens find a partner 
during the autumn months, taking 
part in impressive aerobatic 
displays and food sharing which 
may be to assess the quality of 
a potential mate. Once juvenile 
rooks and ravens pair, they 
engage in extensive mutual 
preening and bill twining (bill 
holding) and support one another 
in fights. 
Variety is the spice of corvid 
social life
The details of corvid sociality 
vary from species to species, and 
even population to population 
(Table 1). For example, raven 
pairs prefer to nest in the 
privacy of their own large 
territory, whereas rook pairs 
find a micro- territory, a nest site 
within a large colony of tens or 
hundreds of individual nests, 
Primersheterozygosity resulting from inbreeding probably increases 
vulnerability to pathogens and 
parasites.
If colonies are sessile how 
do they proliferate to form 
new colonies? There is an 
optimum size for colonies and a 
threshold beyond which larger 
group size is not beneficial, due 
to diminishing per capita prey 
returns. Excessive group size 
leads to colony fragmentation by 
budding. Daughter colonies are 
derived from a single parental 
source through a small foundling 
group, often a single gravid 
female. This means there are 
high levels of between-colony 
genetic variance. Colony fission 
can also occur, typically when a 
colony web collapses under its 
own weight or falling branches 
break the web.
What can we learn from 
social spiders? Sociality can 
enhance foraging, reproduction 
and protection from predation 
or parasites, but what factors 
facilitated the origin of inbred 
spider sociality? Social spiders 
are a fast-growing research area 
for studying the factors that 
encourage the evolution of sociality 
and those underlying the character 
of different social groups. 
Where can I find out more?
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